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A2A. 

COMPLETE SPECIFICATION 


Improyementa in or relating to the Concentmtion of Fatty Acids 
in Aqoeoiu Solution and to the Recovery of said Acids from 
Aqueous Solutions thereof by Azeotropic Distillation 


Wcy Tbb Bbizish Pbzboxjsdu Coup^mr 
LuuiSDy pieviously known as Aogio-Laoian 
Oil Coi^san^ Linnted), of RriTarmir Hoisc, 
Finsbazy Qtcos^ Jjcmdm, E.C2, a Bnash 

5 Jcuor-StDdc Carpaxadon and Wxubbd Samdsl 
Katb^ aad Thioih; Abkowsmizh ^jskb, 
bosh of the Company's Rcseardi Statical, 
Cherts^ Road^ SonburyKm-Thames^ Middle- 
sex^ Bod both of Bririsfa Katian&lity^ do hereby 

10 dfyjarr the invcntioo, for which wc pi^ diat a 
pBxexsL be granted to os, and the mfftbod 
by which is tx> be perfanned, oo be particc- 
2mfy described in am by ^ fdlowing stale- 


lo This iflvcQtioii idarra to a& in^oved pro- 
43C88 for the ^^"[Tiif T'ti I wtTiffff* q£ {iaziy flcidw *p 
at^oeons aoitnion and fot the xecovcxy of fatty 
aculs from aqueous sdtution in the anhydrous 

20 A process has hnheno been deacdbed in 
^uch fatly acids in. dilute solutffin axe oon- 
oentntfcd by liqnid/hquid solvent ezttacdon 
nso^ as aoivenC} a iiiianure oontBTning a 
hydxocazfocsi and an alxphatsc loetone^ thcr^ 

26 artdr disTTning ^ extract, ramTaming iat^ 
Bod in the presence of a HirmnTi^/^ amount cc 
wsttf) to GOtazn on overhead fiikcuoD oontaii^ 
ing water aiud advent, allowing the crmdensatR 
to wpBrflte into two layers and zetnmxng the 

80 li^rBr cnnfMinitip solvcnt to ^le mix lure tinder- 
going diatOlaoon. It is vipparcBt that the 
above psrocess re(|uzres die use of ttro separ- 
afie process uxnts., that is a liguid/liquid sd- 
vent ^iTt T^ *TtifflB niHit sod a *^^*t^^lMfmn vmftj aaid 

S6 dbtillatiOQ unit reoetvin^ aolvest in 

with a fatty add mhTtion ^ndiidi has already 
leoemd a solntnitial amcentradkm treattneor 
m said advent riiiartion unit. 
It has now been found that provided the 

4D ovediead fractlunj referred to heipiiilyforea is 
oosdensed and treated for the recovexy of an 
TSpga ^^susty co ntahiin g advent, and said 
uppci diase is lecyded to the cdmnn head, it 
is poHaiple to TnaitUatn in the uppex part of the 

45 con I inn sufBcient solvtnt and hydrocarbon tn 
ensure duct a ketone/watsr/bydrocarbon 

ffrict 3s. (Ml] 


66 


trope ia zosoved overhead. Operating in tiiis 
tnanner it has bocn found fatty fl nd 
aqueous aolntinns of any cuDCcatzaiian mej be 
treated in ^^^'fttynnir maDUcr for die xemoval of fiO 
water in a sin^b stage diatillatian operstioD. 

It is an olq'cct of the preseol invendcn to 
provide an in^Jtoved process for die concen- 
tration of fat^ acids in aqueous sdutioQ. It 
is a furdier object co provide 
cess for di r co wc r y of fatty adds, 
from aqueous sdudon, in the anhydrum 
state. 

Aooording to the present invention, an 
aqueous oan^aising one or more fatty 60 

aculs having 1— -4 gffrbon atoms/molecde is 
fcactioEialij^ diatzUed m a HiBhlipt;»r cohmm 
operated in otrntrnnons manner jq i^^e preaenoe 
of an aliphatic io^Eone hariK^ 4 — 7 carbon 
atoms/xndecule and a vtdatfle hydrocarbon^ 
wiicxeby Bp. ovediead product is removed com- 
prising aaid Inrmne^ said volatile hydrocarbon 
and water, thereafter condensing aaid ovediead 
fraction, separating tiie condensed finction 
inm a lower phase gniii|»-w^iiig water and 70 
ketone and an izpper j^iase onm priiimg tpmiy* 
and hydrocarbon, reading said tqiper phaa; 
to the head of said cohmm, digrinmg gaid 
lower phase for the conoentratian Gfaecoiie 
contained therein and HwiHmg tiie recovered 75 
ketone with the a^[ueoQs sdunon of fatty 
fed to the distillation column. 

Ree feucd krtnnrs are hmffnonej 2^inethyl* 
hmnonc-3> peniBnone-2 and petmmonfr-3. 
Other smtahie ketones ace die hrmten^ ^od 80 
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ferably volatile hydrocarbons axe 
employed wbidi bdl within tiie range 0—10* 
CL beLow the boiling point of the fa-ttwi^ 

When using butmone, the preferred vola- 
tile hydrocarbons are benzene and ryrfp- 
hrranr \9hen using a Q ketone, the pre- 
ferred vdatile hydrocarbons are medtyicydCH 
hrarnnr and n-bcptanc Other preferred hydix>- 
(arbons for nac with C^ or C, ketones arc 80 
paraffin hydrocarbons or miiuu e s of paraffin 
hydruuubons boiling over a n^ge of not more 


i 


tliaa 10* C. sod prc£aafaly over a ZBOge of 
not xnoce ihon 5" O I 
In aooordanoe with preferred pucocednre, 

llC9BIl£XnC8 8Bd h^^rhw jtytTTinf? 8£C HOC 

5 emqilqybd for the treatment of sohitians ci. 
fWrirrfg acid OT n^'g^f aod-QT fatty dad sdhi* 

^fwiB j pf mi^^ finfflnir HXld^ QT ftCSCtXC ttOdi Tib 

the piWfTiDe of formic nrid J jjentsBones are not 
usually employed^ 2-bmanoQe being the pre- 

10 fecrod ketone. Howerer, if pentanonss oz 
kezBQones aze nsfri for the trestxnent of acid 
iiiiJttiMCft contBxziing formic and aortic acids 
and high rr mn^rminr wd^bl adds (ahhongb. 
they b& at aboot the (Qode teoQKtanxrts as the 

15 anhy dmus formic and afictk addH) k is desir^ 
able to albw tr^ of .^^ater to ^aiscaf^ b^ov 
the iev^ of ifae cottaixier-in the stnpping se^ 
IX& of 'dte The bottpui fcW plates 

are then eooployBd ia atz^jfung 

20 dus midna! ttaee of mier by stzai^ 

Bjr t&e ptooeB9 of pjf c MiF^ fewwif ) ihece 
is provsied n^^aos -rffrrtTTTg ■flu astetiepic 
'WQfecf zeznoviG^ process with fffirifftyt recovery 
25 of ttetomif morem g^qyed. 

the process of die tstveotiBit is ffiistrated 
bet m so WEy tiinitrrf wdi idEereiuce ts die 
dxamag accampsapng- the pronskusd specie 
fk atio n* 

SO >9^ih refereoce fe- said dravrbizt^ 

Aqmxs iat^ adds^ ate itatrtwnced by Hse 
(9) arid are passed teeel!ief tecyded 
aQoeooft ketone^ nnro&sed by fitse (10% 
^ ' ' (2). 


dttuufili. jveheater (fy to dtyti^ cfrtnmi'f ^ . 

85 IMeft aads are fetnoved £cofii the edhomt base 
Ibis ^1) ond ^Sndcd iBto- two streasns. One 
sttrHiH sfl f^miif»4fA theot^gb rebdfier -(3) azzd 
^ otiier passss tiirotqg^ a cxtoTrsr (4) it/d k 
Theft witfadrawit fcoA d!te system by Hne (12)^ 

40 The ^stfilate is- rembved far Hne (H) and 
passes ^izoo|^ en mfe i is e r ^ htta sqairaior 
iQTper t rfff^ ^* and i^'drccai^iou laygr 
be^g grffnrned to l!he flf>hTrftfr brtifrf by 
^ (1^. The lower^ ajkoos phase passes 

45 fay fine {I5> t& ^fiMhig ectaim 0 
t& y^adi steask - a ^ 1^ Is^ 
Aft BZOBtropic nsistttre of lactone ffid wacof za 
removed overhead frooet cn^aos (7> by Hne 
(li^ md is pBSBcd tB ooBdettttf (8). Ite of the 

50 CQadcsaed aijoeOBs hiffwtff* is iiliu'iirtf as ze* 
fioK m cBhffim (7) by Iflae- ri7> and part le- 
cyded by Im e (10) t o die f eed of Bqficsm adds 
f flirt 11^^ Aesysteatfti The sttippeil water fiom 
the base of cofrrmff (7)1b ttat w&ste f^^lsie 

65 (18). ^ 

Tlie xBveisicn ift further SuytiittGed b&EmiiD 

^peitttiQg- the t»^fl*?***t described wkh 
60^ re fe iince to die dra^iHg" accompaayce^ ^ 
|uoviskxQ&i spectficatiGQ asd Hsiag btfRtirmc 
usedqi^ ediyi iBetoa^ sad -cyrtHtvejiaiie as the 
toefiue md vdatxle hydrocarbon l e sp ec d ve a y^ 
an aqoeoas add nshctnre of the 


imsztioii was &d at 100 ml per hontj to & £tac- 66 
riongcng' cdtomn of 40 theoretical plates widi 
feed admitted at the 20 theoretical plate ImL 

COMPOSXZION O]^ SEED 

Formic add - - - ^ 70 grams 
Acetic Add - . - - ^ grams TO 
Water - - " - - • 300 gtams 
Cohmm temperatures were:— 
Top - , - , - . - - 66.5" C 
Feed levd - . - . ioo« C 

Base 1005° C 75 

Aqueoos phase was removed from the ae p ar am r 

(6) a 34 laL/hr. and contained 9.0% by weight 
of butanone in solution. This dissolved kecone 
was stripped from tiie waste water in rnlirmn 

(7) aa a kettme/watcr azcotrope (bup. 73** C) 80 
wiiklt--WB8 returned to the system with the 
aquiQOBs adds fed to ^le maia rwimntt. The 
waste water was- qoke aetonil and ceotamed jQO 
detectable -quantity ef fionme «dd or acetic 
add - - . , . 85 
- The- dried ad^ cotBi^ied?-^ 

Bmanooe- less ihsoL 0a25% -by wd^- 
Water . ^ ^ . Q3z% fey wdgjrt 
The mct^kesa peodoct cmtdned (as %, by 
wd^ thereof}:— go 



' Up^l^iase 

■ Lower piias^ 

fintasone 
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Water . 

2^ 

5.25 


mtsEtv^€iaiBLl»:->^ 

L A process for the oancentratioii of f at^ 
ad^maipieotissalntiims<dbpw& ^^ .. 
tkffiaUy H^ain^ aeneous solsdoife conQtfi^- 95 
ha^ttieor sdore £at£y adds havis^ X— 4ca^fin 
atsctts/molecole ia a. distillittktft cohtsan ispsi^ 
3te^ jsL oorttnifriodg is ^le pses^sce df 

m di^iatic ket^ imkig 4*^7 c acboa atom/ 
mo^^ftmf^ir add ft ve&ssilji b ydi o ca r b ca^ wheteby 100 
asB otoathead- pieodtscc is rtaoEiavfid gQir p f jgi^ g 
8^ heusts, 8Bg6& wftat^ Ij^d^carboft aad 
watet^ thfteafteg coo^ecEstng fattA oveaAead 

BilowttphflBae<a3Biqgiamj[ water atnibeti^ 2.05 
aia opper phase asa^ftiaing ketone sid ir^dBCK 
(Satbou,. teqafing* said iqjp er ^xaese ttrtkce head 
oE 8^ cohgpty doiiilifig saidi ImatE phase lor 
the o tf to ^K i rHti fltt of letoae rff i uat i iicd tbada ' : 
and fileo&i^ die noovacOBd.'ketaae vridt die HO 
aepaa8& sohmoir of fatty, odd fed to the dxv- 

tOlation. OftlTirrm. 

2, A ptousA ecocBe^BSig Qaim 1 m vMc^ 
die volatile hydcocacboct bofls: at die iwKog 
^^a£ tbe fccffi!ai& or nst iDcee ibair UT' C U6 


^« A prpaes» accosd&;^ n> Qdus 1 or 2 hi 
which the teocsse is btxtattaftei 

4l a procesa tfo c o rdl ag to daitp^ 3 in wfaidi 
the vokxile bydruLarb cp i» Hcttph>> ^20 

5. A process aococding to Oaim 3 in which 
the v nlmflr hydrocarbcai is cydohexaoe. 


6. A process sooordiog to Oaim 1 in wfaidi 
tiie ketxme has five carboi attans/xnolec n le. 

7« A pfoccas v fj^r ^ ffg to 6 in wfaidi 
ifae vcdaiile faiydiocarbQn is medi^cydahezane. 
6 A process accocdizig to Oaim 6 in ^lidi 
the volflitle faQ^drDCBrbon is rK*^°^ heptane. 

9. A process soanding to az^r of the preced- 
ing daims in whidi the ketone ia a C4 or Q 
ketone and in wfaidi die volatile hydrocarbon 
10 ii a pazaffin hydrocarbon or in which duere is 


used a mixtore of paraffin h3rdrocarbcKi8 boiling 
over a range of not more than S** C. 

10. - A process for the ooDcestradon of £axty 
pr-iXfl in aqneouB soiottion substantiaEy as here- 
inbe&sx described with zeferenoe to the draw- 
iog aooocq)anying the provisional spedficadon. 

11. Fatty adds wherever canoeoirated by a 
process as dahned in any of ciahna 1 — ^10. 

T. MacDONAIX), 
For the Applicants. 


15 


PROVISIONAL SPEODPICATION 

Improvements in or relating to the Concentration of Fatty Adds 
in Aqueous Solution and to the Recovery of said Acids from 
Aqnaoos Sofaitions thereof 1^ Azeotropic Distillation 


Wei AM6Lo»lBA«iAfi Oil Compax7, 
20 T.TMTTBDj nf Britannic HoMBftj Hnsbory Ctrcnsi 
London, &C2, a Btirish jaint-soci: Corpoca- 
ticoi ami Wh^beo Saa£OEL Kazham and 
ToioiHY Ajrkowsmiie Rajk?» of the afore- 
said* Cosnpany^s add^r^ and bodi of Bridah 
26 nadonaligr, do herebv dedaic diis invennon to 
be descrined in tiie ralowing sta trmrnt ; — 

This invention relates to an improved pro- 
cess for the ooncentratxoo of fatty adds in 
aqaeooB sofaidon and &r die xeoovoy dt fatty 
80 aoda from aqneooa solntian in the anhydrons 
state. 

It is known that organic adds may be re- 
covered from dilate aqueoos sdnrinns by dia^ 
ttHfltrnn ja die p r cs c oc e of an ffntnanrr to 

36 remove wana: ovedbod. A ipoKa hw bcm 
desoibedin Freodi Spedficanon No. 956^62 
fat die removal of water from aqueoos a c eti c 
in wfadch ediyl acetate is employed as the 
aundner, a quantiiy of low boiling hydro- 

40 ffS T ^^ heing maintained in the npper part of 
the distSkaon colimm ^v^liile di s nll a rkm is m 
progr ea s. Ic has been foond that ediyl acetate 
limited, in its qsplicadon to die dehydration 
ti fatty adds, to the urHniKiir of acetic acid 

45 ync^j m the presence of other members the 
g frtf^ an ester-^nmrdumge reaction takes place 
wfaidi i^di* to loss cf the mfniTiier. 

It is an object of the preM t inveorioii to 
provide an in^oved process for the cuucen- 

50 tratian of &tiy adds in aqoeoss stdntiaD. It is 
a forther object to provide an improved ^o- 
oesa fbt the reoovw of fatty a dds, from 
g q ^ ^pt i^ ^ K sointioDiy in the anhydrom state. 
Arr^'"g to the present inyendon, ^ m 

55 aqneoos sptwrinn oompnsing one or more fatty 
is fractiaaally disdlkd in the presence of 
an alqdiatzc ketone vdier^ an azeotnipe com- 
prismg tiie ketone and water is removed as en 
overhead I ^ i ^on . 

60 Pre fqi ed ketones are Irbntmone, p^^ 
nones and hrrr*^"'- When ti iesc^ k ttnne s 
ate emjdoycd it has been foond ver y adveor 
tageoos to p**'^^'**^ in the distdation oohnni^ 
a quHiulty of a volaifle hydrocarbon, whereby a 

86 ksnnc/watBr/hydrocarban a«otropcis 
zoDOvedavediead Ftdcrahly voiladle i^dro- 


carbons are enq^^ed whidi boil with lO'' C 
of the boiling pdnt the ketone. 

using 2-batanooe^ the preferred, vola- 
tile hydrocarbons are brmene, cyddiexane, 70 
paraffin hydrocarboos qtiH noizcores of para- 
ffin hydrocarbons boiling over a narrow range 
of not more than 10'' C bar pr e f e ra bl y 5" C 
fteanones and higiaer toones are not gcner^ 
ally snitahle for the treatment of yiijitiAfm of 75 

fnrnrrig fn'rf Qr a^yfi^ oHH Qr iaSXy add 

soLatioDs oanxpnsmg ruiiirif? and/or acetic 
add. In tiie presence oc formic 
acid, pentanones are not generally scat* 
able, Z^bntanone being the pr rfeir e d ^^'■♦^r 80 

Ihe overhead pnxmct obtamed by distiDft- 
txon wlien operation in the absence of a vcdar 
tile hydrocarboDL may be separated into an 
upper layer oonsiBdng eraentzally cf tiie ketonea 
wtudi is recyded for treating Anther quanr 86 
titles of feedstDdc, and a lower eqaeons layer 
containing some kcmne. This aqneous Isyer 
may be treated by stripping or by solvent exr 
tracdon far tibe recovery of tiie ketone for re- 
cyding. 90 

When operatmg in die preseooe of a volatile 
bydrocarboa, the overhead product, on oon- 
denaixig> forms two phases. The lower, aqueoos 
layer is removed and the nppet layerj conaxBt- 
ing essentially of Tiie hydrocartxm and ketoxie 95 
and being wihstaniially &ee of water^ is 
refticned to die top of the distillation prfimm- 
- The process of die invention is parttcnlady 
P'w^yb^f for continuous operadon. 

The process of the ixrvennon is iUnstraied 100 
hot in no way Ittnired by tiie Bcc^rnpanying 
Rgnre 

With reference to said ^tzrc: — 
Aqneoos fatty adds are ixmoduced by line 
(9) and are passed togedm with recyded 106 
ketonej mt r odiiced by line (10)} diroi^^ pre* 
heater CI) to drying cnhrmn (2). Dried adds 
are removed from the cohimn base by line 
(11) and <fivided into two ftiiw«i)^^, One f^*^^*" 
is Gircnlated throot^ rdlxnler (3) and liie odier UO 
passes thruugh a cooler (4) and sb then widi- 
druwu from the system by line The dis* 
tfflofie is removed by Ime (13; and passes 
fimiitgfi oondcDset (!Q intD acpnamr (<Q^ the 
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Timr' ketooe Iffper being 'letotned to the 
ccbim'bead'by]iDt(l4y. The losrat, aijaeons 

phase posses }^ Ittit QS) to t ^n i j^ pm ^ re^mm 

(7)tDwhidkSCeamis£Bdb7iiDe(19). y***^*^ 
6 is removed ovediead from ooinina (7) hy line 
(Id) aad k passed to cnndmwT (8). F&rt of 
ihc candeoaed ^'<'*"n r is i ^^'u ft^ i as i^us to 
oofamm (7) by line (17) and pert xcQrded by 
lice (10) to the feed of aqooozis adds tmtrm^ 
10 the mtem. The atzqspea water frani die base 
of couii mi(7)i 8 mntowaste by line QS). 

The Jii9cudaa is further iUostrated oat xxi 
no my limited by the following »nmpu 


'CoMPosnidN OF Feed 
Fonnic add - - . . 70 
Acetic Add - - - - 630 grams 
Water 300 grams 25 

Aoiieoos i^base was zeoiaved £cQm the sroaiatx^ 
(6) at 34 mL/hr: and cQUansed 9.0% by 
wei^ir of butasioQe in This diaolTCd 

krtcmt was stripped from the waste water in 
oolnfnn (7) as a ketone/water azeotzope (b.p. 80 
73° C) whidi was retomed to tlte system w^th 
the atjoeous adds fed to the main column. The 
waste water was quite neutivl and frmtanyfA 
no detectable cpantxty of fonnic add ca fln^ffc 
add. The water omtent of tiie dtied acid from 36 
tilie base of oofamin (2) was found to vary 
b^een 021—033% by wd^t when deter- 
mined by Fischer Reaj^ent az^ to contsdn no 


EgAMPT-Tt 

16 Op erating in the mmmq drfCTibrd with 

lefeiei ioe to die aooonmasying figure and Tm'nyf f by Fischer Reagoot i 

uaing bstanone and cycicmemne as me ketone detectabte quanti^ ofbntan 

and Tolatile . h y dr oc ar bon r e ap e cdv dy, an 

aqyeooB add nuztore of the following coo^ 
20 position waa fed to die ^atem. at 100 ml per 

hour. 


T. AliilIX>KALDj 
For tibe Applicants. 


Leamingtan Spa: Fdnted fior Her Majesty's Stationeiy OEfflis, hj the Goudv 
Published at The P&tent Offlro, 25, Souttampton BuOdhigB, Londoa. W.CS, from vMOi 

ec^^ may be obtaiafid. 


735.867 PROVISIONAL SPEaRCATION 

t iHEET 7h|5 tirawlttg ts d npnductiOR cf 
the Onpml Off o retfucflrf tosfa; 




